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STATUS OF REPORTS: 

This  Progress  Report covers  t he  r e sea rch  performed from 
September IstJ  1963 t o  December l s t ,  1963 under NASA Contrac t  
NASw-879 by W i l m o t  Castle Company. . 
This  r e p o r t  could no t  o f f i c i a l l y  be i s sued  u n t i l  t h e  c o n t r a c t u a l  
agreements w e r e  f i n a l i z e d .  
i s sued  and is  r e t r o a c t i v e  t o  September b t J  1963, t h i s  Progress' 
Report covers  t h e  f i r s t  qua r t e r .  

Since t h e  c o n t r a c t  has now been 

The n e x t  Progress  Report accordingly w i l l  be due March l s t ,  1954, 
and w i l l  be i s sued  thereon. 

The c u r r e n t  r e s e a r c h  activit ies have been concerned w i t h  t h e  
s p e c i f i c  work o b j e c t i v e s  as modified by D r .  Freeman H. Quimby's 
l e t t e r  of September 4 t h ,  1963. 

An u n o f f i c i a l  r e p o r t  of results obtained w a s  forwarded i n  t h e  form 
of a l e t t e r  t o  D r .  Carl W. Bruch (wi th  copies  t o  D r .  Freeman H. 
Quimby and M r .  Lawrence H a l l )  of t h e  Biosciences Program Divis ion 
on December 3lst ,  1963. 
i n  that communication. 

This r e p o r t  inc ludes  the material r epor t ed  
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CURRENT RESEARCH ACTIVITIES REPORTED HEREIN INCLUDE : 

I. Determination of times required to  s t er i l i ze  samples of 
activated carbon. 

1)  
. 

with dry heat (see Table I )  

2 )  with moist heat i . e .  saturated steam (see Table 11) 

11. Determination of heat resistance of microorganisms collected 
from atmosphere. (see Table I V ) .  
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I. RESULTS AND DISCUSSION 

A. It would appear  t h a t  carbon black, e i t h e r  w i t h  i ts  n a t u r a l  
contamination level o r  wi th  spores  added t o  i t ,  i n  any of s e v e r a l  
manners, can be s t e r i l i z e d  w i t h  dry  hea t  i n  times less than 
those r equ i r ed  for  s o i l  samples a t  the temperatutes  i nd ica t ed  
(1) and n o t  as r e s i s t a n t  as Osowitz (2 )  has claimed. 

B. Experiments w e r e  a l s o  made us ing  moist  h e a t  (i.e. steam under 
p re s su re )  a t  121°C f o r  15 and 30 min. 
i n  Table 11 f o r  0.05 g samples t r e a t e d  i n  m e t a l  capped tubes.  

The r e s u l t s  are given 

It would appear that microorganisms i n  carbon black- can a l s o  
be e f f e c t i v e l y  s t e r i l i z e d  w i t h  convent ional  m o i s t  hea t  cyc le s .  
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11. RESULTS ANT DISCUSSION 

The f i l t e r s  chosen were of types which would not  d e t e r i o r a t e  i n  t h e  
temperature t r ea tmen t s  e n t i c i p a t e d  (Table 111). 

The numbers and types of organisms being recovered c o n s i s t  of mold 
and b a c t e r h .  The assays repor ted  are f o r  t h e  ae rob ic  mesophi l ic  
b a c t e r i a l  sFc;re populations which survived a hea t  shock treatment 
of 65 C f o r  30 min. Molds w e r e  recovered i n  non-heat shocked 
assays .  

I n  reviewing some of the recent d a t a  on f a l l o u t  from t h e  atmosphere 
by t h e  F o r t  Detrick group ( 3 , 4 )  i t  i s  obvious they were recover ing  
most of t h e  v i ab le  organisms whereas we  are recovering only those  
which p e r s i s t  and resist the  accompanied drying of organisms and 
a e r a t i o n .  Recent d a t a  ind ica ted  a build-up t o  a cer ta in  le.vel of  
organisms and then i t  remains f a i r l y  cons tan t  when c o l l e c t e d  by 
f i l t r a t i o n  of t he  a i r .  
numbers being recovered on t h e  f i l t e rs  are very  low and hence 

(Table I V ) .  

I t  should a l s o  be pointed ou t  t h a t  t h e  

W A . b  ..-..lA W U U I U  G A p C C t  c\.rcI* ii m l n h * m  of resistarice ef such populations.  

Current ly ,  sampling fo r  longer  per iods  of time are underway 
so as t o  ob ta in  larger populations i n  order  t o  determine t h e  
relative resistance of such t o  dry  hea t  treatments. 

I n  a d d i t i o n  t o  t h e  f i l t e r e d  saiaples, s te r i le  s t a i n l e s s  steel 
s t r i p s  ( 2  i n .  x 0.25 i n . )  w e r e  l e f t  exposed i n  var ious  areas of 
t h e  l abora to ry  f o r  24 hours. 
frequency d i s t r i b u t i o n  f o r  organisms c o l l e c t e d :  

These s t r i p s  y ie lded  t h e  fol lowing 

Number of Number of R e s u l t s  of 
organisms s t r i p s  H e a t  Treatments 

0-10 
10-50 
50-100 
100 

12 
12 1 h r .  o r  g r e a t e r  t rea tment  a t  

2 
3 la te  b r o t h  f o r  a t  l e a s t  two weeks 

N o  s t r i p s  produced growth after 

120C, when c u l t u r e d  i n  th iog lyco l -  

incubat ion a t  32 C 

Fur ther  work i s  underway on t h e  above areas. Articles which have 
been s e t t i n g  f o r  long times and have c o l l e c t e d  a good l a y e r  of 
d u s t ,  (where maximum populat ions due t o  f a l l o u t  of a i r b o r n e  organ- 
i s m s  might be expected)  are being assayed and eva lua ted  as t o  t h e  
numbers of  organisms and t h e  c y c l e s  requi red  t o  s t e r i l i ze  t h e m .  
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RESEARCH ACTIVITIES FOR SECOND QUARTER 

1. Stud ies  on t h e  d ry  h e a t  r e s i s t a n c e  of microorganisms: 

a )  Entrapped from a i r  samples 

b )  Carried on sterile kaol in  

2. 

c )  I n  a n i t rogen  atmosphere. 

S tud ie s  on t h e  s t e r i l i z a t i o n  of'components being i n i t i a t e d  t h i s  
nex q u a r t e r  include:. 

a )  

b )  

c )  

. 

Components inoculated w i t h  heat r e s i s t a n t  spores  

Commercial components i n  t h e  temperature range 100-135 OC 

Arti€iciai or equivalent materiais and/or  components o r  objects 
which have accumulated n a t u r a l  contamination i n  an  i n d u s t r i a l  
manufacturing area. 

Report submitted: February lst,  1964 
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